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MT-CYB gene
mitochondrially encoded cytochrome b

Normal Function

The MT-CYB gene provides instructions for making a protein called cytochrome b. This
protein plays a key role in structures called mitochondria, which convert the energy from
food into a form that cells can use. Cytochrome b is one of 11 components of a group of
proteins called complex III. In mitochondria, complex III performs one step of a process
known as oxidative phosphorylation, in which oxygen and simple sugars are used to
create adenosine triphosphate (ATP), the cell's main energy source. During oxidative
phosphorylation, the protein complexes, including complex III, drive the production of
ATP through a step-by-step transfer of negatively charged particles called electrons.
Cytochrome b is involved in the transfer of these particles through complex III.

Although most DNA is packaged in chromosomes within the nucleus (nuclear DNA),
mitochondria also have a small amount of their own DNA, called mitochondrial DNA
(mtDNA). This type of DNA contains many genes essential for normal mitochondrial
function. Cytochrome b is the only component of complex III that is produced from a
gene found in mitochondrial DNA.

Health Conditions Related to Genetic Changes

mitochondrial complex III deficiency

Mutations in the MT-CYB gene can cause mitochondrial complex III deficiency. When
caused by mutations in this gene, the condition is usually characterized by muscle
weakness (myopathy) and pain, especially during exercise (exercise intolerance).
More severely affected individuals can have problems with other body systems,
including the liver, kidneys, heart, and brain.

Most MT-CYB gene mutations that cause mitochondrial complex III deficiency
change single protein building blocks (amino acids) in the cytochrome b protein
or lead to an abnormally short protein. These cytochrome b alterations impair the
formation of complex III, severely reducing the complex's activity and oxidative
phosphorylation. Researchers believe that impaired oxidative phosphorylation can
lead to cell death by reducing the amount of energy available in the cell. It is thought
that tissues that require a lot of energy, such as those in the muscles, brain, heart,
liver, and kidneys, are most affected by a reduction in oxidative phosphorylation.
Damage to these tissues and organs leads to the various features of mitochondrial
complex III deficiency.



The location of the MT-CYB gene in mitochondrial DNA (mtDNA) may help explain
why some people have more severe features of the condition than others. Most of
the body's cells contain thousands of mitochondria, each with one or more copies of
mitochondrial DNA. These cells can have a mix of mitochondria containing mutated
and unmutated DNA (heteroplasmy). The severity of mitochondrial complex III
deficiency caused by MT-CYB gene mutations is thought to be associated with the
percentage of mitochondria with the mitochondrial DNA mutation. In most people
with MT-CYB-related mitochondrial complex III deficiency, the percentage of mutated
mitochondrial DNA is highest in the skeletal muscles, which explains the finding of
myopathy in these individuals. It is unclear why the mutation is most prevalent in
muscle tissue.

page 2



Chromosomal Location

Molecular Location: base pairs 14,747 to 15,887 on mitochondrial DNA (Homo sapiens
Annotation Release 108, GRCh38.p7) (NCBI)

Other Names for This Gene

• COB

• CYTB

• cytochrome b

• cytochrome b (mitochondrion) [Homo sapiens]
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https://www.ncbi.nlm.nih.gov/gene/4519


• MTCYB

• UQCR3

Additional Information & Resources

Educational Resources

• Molecular Biology of the Cell (fourth edition, 2002): The Respiratory Chain Includes
Three Large Enzyme Complexes Embedded in the Inner Membrane
https://www.ncbi.nlm.nih.gov/books/NBK26904/#_A2539_

• The Cell: A Molecular Approach (second edition, 2000): The Mechanism of
Oxidative Phosphorylation
https://www.ncbi.nlm.nih.gov/books/NBK9885/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28MT-CYB%5BTIAB%5D%29+OR
+%28%28MTCYB%5BTIAB%5D%29+OR+%28cytochrome+b%5BTIAB%5D
%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena
%5BMH%5D%29%29+NOT+%28cytochrome+b5%29+AND+english%5Bla%5D+A
ND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D

OMIM

• CYTOCHROME b OF COMPLEX III
http://omim.org/entry/516020

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_CYTB.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=MT-CYB%5Bgene%5D

• HGNC Gene Family: Mitochondrial complex III: ubiquinol-cytochrome c reductase
complex subunits
http://www.genenames.org/cgi-bin/genefamilies/set/642

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=7427

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/4519

• UniProt
http://www.uniprot.org/uniprot/P00156
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